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1.0 INTRUDUCTIUN. 

The Display tJxpansion F^odule orovides three additional display en- 
hancements to the display subsystem: underline, half-orignt, and 
blinking fields. it also adds the capability tor supporting up to 
three alternate i2H-character sets o£ either the alpnanumeric or 
microvector type. All timing and control signals for the module are 
received from the uispiay Controller Module. 

2.0 OPtPATING FAHA.MErRkS. 

A summary of operating parameters tor the Display Expansion Module 
is contained in taoles 1.0 tnrough 6.0. 



Table 1.0 Pfiysical Parameters 



Fart 
Number 



Nomenclature 



Size CL X w X T)) 
f/-0.lOO Inches 



Weight 
(Pounds) 



02640-60022 
02640-60024 



Top t-lane Connector Ass'y 
Display Ennancement PCA 



N/A 
1^.9 X 4.0 X 0.5 



M/A 
0.44 



immber ot hackplane Slots Hequired: t 
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noticf: 

The information contained in this docurr-ent is subject to change 
without notice. 

HEWLETT-PACKARD M4Ki-:s NO AAHRA'^rfY OF A^>i/ KIND WITH HEGAHD TU IHIS 
MATtRIAL, TNClUOI.JG, rilJT NOT LI'^iITRU TO TnK IMPLIED WARRA:\iTlES OF 
MERCHANlABimy A.jD FiTNKSS FOR A PaRTICULAK PUkPUSE. Hewlett-Packard 
shall not be liable for errors contained tierein or for incidental or 
consequential damaqes in connection with the furnishlnq, performance, 
or use of this material. 

This document contains proprietary information whicn is protected by 
copyrioht. Ail riqnts are reserved. ^o part of this document may be 
Photocopied or reproduced without tne prior written consent of newlett- 
Pacicard Company. 

Copyright C 1<576 oy HEaLETT-PACKARD COMPANY 



NOlE: This docuinent is part of the 264XX DATA TER'^ItN<AL product 
series Technical information Package (HP 13255). 
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l.O 



INTRUDUCTIUN. 

The Display Expansion Jvodule orovides three additional display en- 
hancements to the display subsystem: underline, half-oriant, and 
blinking fields, it also adds the capability tor supporting up to 
three alternate i28-character sets o£ either the alphanumeric or 
microvector type. All timing and control signals for the module are 
received frotr. the uisplay Controller Module. 



2.0 OPtPATING t'AHA.^erRHS. 

A summary of operating parameters tor the Display Expansion Module 
is contained in taoles 1.0 through 6.0. 



Table 1.0 pnysical Parameters 



Part 
Number 



Nomenclature 



Size (L X w X D) 
+/-0.100 Inches 



Weight 
(Pounds) 



02640-60022 
02640-60024 



Top flane Connector Ass'y 
Display tnnancement PCA 



N/A 
Ik. 9 X 4.0 X C.5 



N/A 
0.44 



ivumber ot hacKplane Slots Hequired: I 
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Table 2.0 Heliability and Environmental Intormation 



Knvlronipental : 



f X ) HP Class B 



( ) Other 



Restrictions: Type tested at product level 




Table 3.0 Power Supplv and ClocK Requirements - Measured 
CAt +/-5^ Unless Otherwise Specified) 



I 

+5 Volt Supply I +12 Volt Suprly 
I 
(d 350 mA I P rrtA 

I 

I NUT applicable: 



-12 Volt supply I -42 Volt supply 

I 

fa 22 mA I (a mA 
I 
I NOT APPLICABLE 



115 volts dC 
^ A 

MUT APPf.TCABLE 



220 volts ac 

(3 A 
NOT APPLICABLE 



ClocK treouency: 21.06 MHz 
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laDle i.O Jumper Definitions 



PC A 
Designation 




Function 


Jr. 


Out 


Wl 


Alternate 


Character Set 1 


Alternate Character Set 1 




contains 


128 Characters 


contains 64 Characters 


W2 


Alternate 


Character set i 


Alternate Character Set 1 




IS ot the 


alphanumeric type 


Is of the inicrovector type 


W3 


Al ternate 


Character Set i 


Alternate Character Set 2 




contains 


128 Characters 


contains b4 Characters 


W-'-i 


Alternate 


Character Set 2 


Alternate Character Set 2 




is of tlie 


alphanumeric type 


is of the microvector type 


W5 


Alternate 


Character Set 3 


Alternate Cnaracter Set 3 




contains 


128 Characters 


contains b4 Characters 


W6 


Alternate 


Character Set 3 


Alternate Cnaracter set 3 




is of the 


alphanumeric type 


is of the iTiicrovector type 
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Table 5.0 Connector Information 



Connector 
and Pin No. 


Signal 
Wame 






Signal 
Description 




PI, Pin 1 


+ 5V 




+5 Voit Power Supply 




-2 

-3 




> 
> 
} 


Not Used 






-4 


-12V 




-12 volt 


Power Supply 




PI, Pin s 
through 
Pin 22 




> 
> 

} 


Not Used 






PI, Pin A 


Gh'D 




Ground Common Return (Power 


and Supply) 


-B 
-C 




> 

> 


Not Used 






-D 


?\nR on 




System power On 




-E 


RUSO 




Negative 


True, uata Bus Bit 





-f 






Not Used 






-H 


BUS/i 




Negative 


True, Data Bus Bit 


2 


-J 


bUSi 




Negative 


True, Data Bus Bit 


3 


-K 


BUS 4 




Negative 


True, Data Bus Bit 


4 


-I. 


HtJS5 




Neaative 


True, Data Bus Bit 


5 


P 1 , P i n M 
through 
Pin S 




> 
> 
1 


Not Used 






-T 


PRIOR IN 




Bus Controller Priority In 




-M 


PHI OR OUT 




Bus Controller Priority Out 




through 
Pin Z 




} 
> 
> 


Not Used 
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Table 5,1 Connector Information 



Connector 
and Pin no. 


1 Signal 
name 






Signal 
Description 


P2, Pin 1 


GND 




Ground 




-2 


1 LCO 




Scan Line 


Counter Bit 


-3 


LC2 




Scan Line 


Counter Bit 2 


-4 


Si TO 




ASCil Pit 





-5 


RIT4 




ASCII Bit 


4 


-6 


1 B1T2 




ASCII Bit 


2 


-7 


B1T5 




ASCII Bit 


5 


-8 


BSSl 




Negative 


Irue, Buffered Set Select Bit 1 


-9 
-10 




} 
} 
} 


Not Used 




-11 


DBin 




^'eqative 


frue. Dot 1 Output 


-12 


DBIT3 




Negative 


irue, Dot 3 uutput 


-13 


Drtri^ 




Negative 


rrue. Dot 5 Uutput 


-14 


DBIT7 




Negative 


rrue, Dot 7 G-utout 


-15 


GHVi 




Ground 
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Table 5.1 Connector Information (Cont'd.) 



Connector 
and Pin no. 


Signal 
^iatie 






Signal 
Description 


P2, Pin A 


nriD 




Ground 






-H 


LC 1 




Scan Line 


Counter 


Bit 1 


-C 


I.C3 




Scan Line 


Counter i 


Bit 3 


-0 


R1T6 




ASCII Bit 


6 




-K 


B1T3 




ASCII Pit 


3 




-F 


RITl 




ASCII Bit 


1 




-H 


BSSO 




Neqative 


True, Buffered Set Select Bit 


-J 

-K 




> 
> 
> 


Mot iJsea 






-L 


DPITO 




Negative 


True, Dot 


output 


-M 


DBiT2 




Negative 


True, uot 


2 Output 


-M 


DB1T4 




Negative 


True, Dot 


4 Output 


-P 


DB1T6 




Negative 


True, Dot 


6 Output 


-P 


DB1T8 




Negative 


True, Dot 


8 Output 


-S 


CND 




Ground 
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b.i: Connector Jntormation 



Connector 
and Pin ^o. 


1 Signal 
1 Name 








Signal 
Description 


P3, Pin 1 


DO 




Negative 


True, 


Character Dot Position 


-2 






•v'ot Used 






-3 


103 




^jegative 


True, 


Column Count 103 


-4 


rtUFCLK 




Enhancement Bu 


ffer Clock 


-5 


u\ 




Negative 


True, 


Character Dot Position 1 


-7 




> 

> 


Not 
Usea 






-p 


EVEM 




Even How 






-Q 


lblgao 




Bus Buffer Load 


-10 

-11 




> 
} 


Not 
Used 






-12 


^hT. 




Negative 


True, 


Buffered Blink 


-13 






Not Used 






-14 


BUL 




Negative 


True, 


Buffered Underline 


-15 


BUF HT,F BR'i 




Negative 


True, 


Buffered Half-Bright 


-16 


BSSO 




Negative 


True, 


Buffered set Select Bit 


-17 


BiiSl 




Negative 


True, 


Buffered set Select Bit 1 


-IB 


81 




Negative 


True, 


Column Count 81 


-19 
-20 




} 
> 


Not 
Used 






-21 


LOAD 




Line Buffer Load 


-22 


XBITSI 




Negative 


True, 


External Bit Stream 1 
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Taole 5.2 Connector Information (Cont'd.) 



Connector 


Signal 




Signal 


and Pin i^io. 


Mame 




Description 


P3, Pin A 


DSPY CLK 


21.060 MHz Display Clocjc 


-B 


GnD 


Ground 




-C 




Not Used 




-D 


D8 


Negative 


True, Character Dot Position 8 


-F 


14 


Negative 


True, scan Line Counter Reset 


-F 




Not Used 




-H 


VPTCLK 


Scan Line 


' Counter Clock 


-J 




Not Used 




-K 


OCIPC 


Line buffer Circulation 


-L 


OCJHCEN 


Line Buffer Circulation Enaple 


-M 


INTSbJT 


Display Controller Interrupt 


-W 




Not flsec 




-P 


BITO 


Negative 


True, ASCII Bit 


-P 


aiTi 


Negative 


True, ASCII Bit 1 


-s 


BIT2 


Negative 


True, ASCII Bit 2 


-T 


BIT3 


Negative 


True, ASCII bit 3 


-U 


B1T4 


Negative 


True, ASCII Bit 4 


-V 


BITS 


Negative 


True, ASCII Bit 5 


-K 


Hia6 


Negative 


True, ASCII Bit 6 


-X 




1 Not Used 




-Y 


GUV 


1 Ground 




-Z 




Not Used 
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Table 6.0 Module Bus Pin Assignments 



Function 

Performed: Put Data bits BO, B2, 83, B4, and B5 
Into holding Register 

Poll Bit: Not Applicable 

Module Address: (Not Applicable 



Function Specifier: Not Applicable 



Data Bus Bit interpretation: The data bits 

(BO, P2, B3, B4, and B5) are loaaed under 
DflA control. 

B7: Not Used 



B6: Not Used 



B5: liolds the 6et Select Bit 1 



84: Holds the Set select Bit 



83: Holds the Haif-Briaht Feature 



B2: Holds the Underline Feature 



Bl: Not used 



BO: holds the blinK Feature 





Bus 


Value 


Signal 


iv/A 


ADDR 15 


N/A 


ADDR 14 


N/A 


ADDR 13 


N/A 


ADDR 12 


N/A 


ADDR 11 


N/A 


ADDR 10 


N/A 


ADDR 9 


N/A 


ADDR 8 


N/A 


ADDR 7 


N/A 


ADDR 6 


N/A 


ADDR 5 


N/A 


ADDR 4 


N/A 


ADDR 3 


N/A 


ADDR 2 


N/A 


ADDR 1 


N/A 


ADDR 


B7 


BUS 7 


bb 


BUS 6 


B5 


BUS 5 


84 


BUS 4 


83 


BUS 3 


B2 


BUS 2 


61 


BUS 1 


BO 


BUS 



l=Logical l=Bus Low 
0=Logical 0=6us High 
X=Don't Care 
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3.0 FUNCTIOr'AL nFJSCRIPTION . Refer to the block: diagram (figure 1), 

scneiTiatic aiaaram (figure 2), timing diaaram (figure 3), component 
location diagram (figure 4), and parts lists (02640-60022 and 02640- 
b0024) located in the appendix. 

The DisDiay Expansion Hoaule provides the additional display control 
word width and thus supports the three additional display features and 
the two set select bits. The moaule receives all of its timing and 
control information from the Display Controller module and is slaved to 
it. The Display Fxpcinsion Module functions as an adjunct to tne min- 
imum display supsystem. The module's output consists of an external 



bit stream (XBlTSl) display enhancement control lines bUL, PUF HLF BRT, 

ano HHL, and tne two set select lines BSSO and BSSl. Llectrically , its 
line buffers operate in parallel with those on the Display Memory 
Access (DMA) PCA. 

3.1 HFFRKSH AND LOAD LOGIC. 

3.1.1 The refresh and load logic drives the cIock and control lines of the 
line buffers, Tn addition, the logic toggles the line buffers and 
sends to eacn one the appropriate clocK signals and recirculate com- 
mands . 

3.1.2 The retresri and load logic controls the line buffers and the dual two- 
line-to-one-line multiplexer. Its input signals are the circulation 
clock for the line buffers (the logical AND of OCIRC and OCIRCtN) and 
the LOAD signal from tne Display Memory Access PCA. OCIHC is a contin- 
uous circulation signal gated into bursts of 80 pulses by OCIREN. The 
EVhiN sianal controls the multiplexer. When it is high, the DMA con- 
trols the clocK lines of line buffers U42 and U22. Simultaneously, the 
display controller circulates the previously loaded information in line 
buffers U41 and Li21 fifteen times, via the OCIRC signal. At tne end of 
the fifteenth scan line of the row, fc:VEM changes state, the INTSET sig- 
nal clears the holding register, and the roles of the pairs of line 
buffers are reversed. 
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3.2 



HOLDING KPGIbTfcH. 



3.2.1 The noldlng register (U31 ana u51) is a 5-Dit register wnlch stores the 
disDiay enhancement and set select bits received from the data bus. 

3.2.2 information in tne holoinq reaister is strobed in by means of LBLOAD 
under controls of the Of'-^A PCA. Tne information is buffered and subse- 
quently available for entry into tne off-screen line buffer (as deter- 
minea by the fy/'KN siqnal). At tne end ot a row (end of the fifteenth 
scan line), l>'TSt:T clears out the holdina register before a new row is 
started by the D^A PCA. 



3.3 



LlivE BUFFRHS. 



3.3.1 The line buffer block, consists of two pairs of shift registers (U21, 

b41, and \)^7 , U42) wnich hold the underline, half-briqht, and blin<inq 
enhancement bits along witn the two set select bits. They are toggled 
by tne Display Control PCA, each one alternately being loaded oy tne 
DMA PCA from tne terminal data bus and then cycled 15 times for display 
on the CRT. 



3.3.2 The two line bufters are eacn 5 bits by hO bits in lengtn. They 

operate in Parallel with tne line ouffers on the D(«;a PCA and, there- 
fore, expand the display control woro width by five bits. The line 
buffers are toggled by the EVE^ signal. While one line buffer is being 
recirculated fifteen times by OCIRC, tne other is being loaded by the 
DMA PCA via LOAD. The outputs of the line buffers are routed to UU 
and U32 which act as a five channel two-line-to-one-line multiplexer 
with latching outputs. The circulated line buffer is selected by EVEN 

and is loaded into the latch during character dot position 1 (01), The 
output of the iatcn then consists of the three display enhancement sig- 
nals, HBFN, ur.hN, BLbN and the two buffered set select bits, BSSO and 

bSSl. Tne signals appear character syncnronously with the correspond- 
ing ASCII from the DiviA PCA. 
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3.4 64/128 CHARACTPiP SET. 

3.4.1 Two 1024-word oy B-bit bipolar POMs co/tiprise one 128-criaracter alpha- 
numeric type cnaracter set. Tne 128-character microvector sets utilize 
two 1024-word by 9-bit ROMs. 

3.4.2 Each 64-chdrdCter alphanumeric character set is encoded into a 1024- 
word by 8-Dit bipolar ROm. A 126-character set requires two ROMs. In 
the case of microvector type character sets, each 64-character set is 
encoded in a 1024-word by 9-bit HQM, Both types of ROMs have identical 
pinouts. The alphanumeric POMs have an additional CHIP ENABLE pin 
which corresponds to an output line on tne microvector ROMs. 

3.5 CHARACTER 6ET DECODER. 

3.5.1 The character set decoaer selects the two ouffered set select bits, 



6SS0 and BSSl, to enable the three alternate character sets. 

3.5.2 The Character set decoaer selects bSSO as the LSB and BSSl as the MSB. 
The three outnut lines ot U47 are negative true. As a character set is 

enabled, the corresponding POM socKets are enabled via the El signal 
at U210, Uiio, '1410, U29, 039, and U49, Pins 2l. If the base set 

(SETO) is utilized, then BSSO and rtS.Sl are both high and tne cnaracter 
ROMS on the uisblay Control PCA are enabled. 

3.6 CHARACTER SET ENCODER. 

3.6.1 The character set encoder's output signal reflects the state ot the 
Set-Type Jumper (w2, W4, or w6) of the alternate character set being 

currently addressed by buffered set select bits BSSO and BSSl. 

3.6.2 The SHIFT EfMABLE (u28. Pin 7) signal controls the shifter logic. vyhen 

the selected set is of the alphanumeric type, DBITO functions as the 
half-shitt control bit, wnen the selected set Is of the microvector 

type, then DBIlO and DblTB are maobed into dot position ano 8 
respectively. 
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3,7 CHARACTER SELECT LOGIC. 



3.7,1 The character select loqic is set up by means of Jumpers Wl, W3, and 

w5 (each alternate cnaracter set to be either 64- or 128-characters in 
length). It also enables the appropriate upper case or lower case 
character ROM depending on the ASCII code from the DMA PCA being pro- 
cessed. 



3.7.2 



This loQic selects wnich ROM of the selected set will be enabled. When 



BITS and B1T6 of the incoming ASCII are both high or both low, then the 
characters correspond to tne control codes (00-37B) or lower case 
characters (140-177B) respectively. Otherwise, they are upper case 
characters (40-137B). 

when the character select Jumpers vvl, w3, and wS are installed (128 
characters), then the corresponding upper case RQl^ is enablea when 

BIT5 and RITb are the sanse, "When the character set select jumpers are 
removea (64 characters), then the upper case ROM is disabled only when 

DOth RIT5 and BIT6 are hiah. This causes lower case codes to be up- 
shiftea to their respective upper case characters and control codes to 
display nothing. 



3.8 



SCAN LiNc CnU^TKK. 



3.8.1 The scan line counter is a local modulo 15 counter synchronized to the 
scan line counter on the Display Control PCA. It provides a local 
source of the four scan line count bits required by the character ROMs. 



3.8.2 The scan line counter (U48) is a 4-Pit synchronous counter driven bv 

VRTCLK frorr, the uisnlay Control PCA logic. Everr 15 lines, it is reset 

oy 14. This forces the counter to sequence from a count of to 14. 
The tour output lines of tne counter form the four least significant 
bits of the RON address, the six most significant bits being the incom- 
ing ASCII codes. 
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3.9 SHIFTER uOGTC. 

3.9.1 The shifter loqic dIock generates the Shift CIock signal applied to the 

parallel -to-ser ial converter. It accepts the DBITU signal from the 
character j^Oms and it the accessed character set Is of the alphanumeric 
type, it qenerates half-shiftea clock: signals, if the set is of the 

microvector type, the shifter logic accepts the DBITH and inserts it 

into the serial pit stream along with DBITO. 

3.9.2 The shifter logic generates the SHFT CU34, Pin 6) signal wnich clocks 
the parai lei -to-ser ial converter. The logic is controlled by both 



DBITO ana the SHIFT bfJABLE signal, when the selected character set is 
of the alDhanumeric type, SHIFT lNABlF and SHIFT ENABLt: at U36, Pin 6 



alio* the nalf-shift control bit (DBITO of the Character POMs) to in- 
fluence the shifter into U38, Pin 9, when the selected character set 

is Of the microvector type, then DblTO is interpreted as a data bit. 

Shift pulses can occur on either the leading edge of the display clock 
(half-shifted) or on tne trailing edge (not half-shifted), depending on 

the state of D6IT0, A shift pulse always occurs during dot position 
8 time to parallel loan the aata froru the character HOMs into the 
parallel-to-serial converter. 



3,10 



PARALLtL-TG-SFRIATi CONVERTER. 



3,10,1 The paraileJ-to-serial converter is loaded with the ROM output word 

and receives a Shift Clock (SHFT) signal from U34, Pin 6, The parallel 

data is serially snlfted out; is merged with DBIT8 and DBITO; and be- 
comes the external serial bit stream, XBITSl, 
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3.10.2 The oaraiiel-to-ser ial converter consists of U5fi (whicrj handles bits 

1 throuqti 7) and U4f (^hich merqes tnose seven bits with DBI'iO and 

OBITH). During dot position 8 time, the load line of U5b at Pin 15 is 
Kept low and a snift pulse stream shifts tne information serially into 

U46. if tne selected character set is of the microvector type, DBITO 

and buffered DHITB are mergea Aith trie output of U5P to form tne serial 

Pit stream, XBITSl. This serial signal, in turn, is sent to the Dis- 
play Control PCA via the Pi connector where it is meraed with the 
minimum system bit stream. 

3.11 ENHAi;CEM£Ni GKNERATCH. 

3.11.1 The enhancement generator is a 3-bit register which receives the dis- 
play enhancement signals from the line buffers; holds them for one 
character time; and outouts them to the Display Control PCA. A field 
position alignment one-shot allows the half-bright display feature to 
oe positioned exactly over the character to which it Is applied, thus 
compensating for accumulated delavs in tne video generator. 



3.11.2 The three latcnes in the enhancement generator receive the enhancement 
signals from tne line buffers and hold them durihg the read access 
cycle of the character FOMs. The underline and olinlcing latches are 
directly loaoea by PUFCLk while the half-bright latch is clocked by 
one-shot U13. Tne FIELD alignment ootentiometer is used to compensate 
the half-bright signal against tne accumulated delays incurred by the 
video signal. 
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Figure 1 

Display expansion Module Block Diagram 
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Figure 2 

Display enhancement PCA Schematic DiagraiH 
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Figure 3 

Display Expansion Timing Diagram 
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Display tnnancement PCA Component Location Diagram 
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Replaceable Parts 



Reference 
Designation 



HP Part 
Number 



Qty 



Description 



Mfr 
Code 



Mfr Part Number 



02 640-60022 



04C3-0347 
12il-1887 



CONNECTOR ASSEMBLY U) 
REVISION DATi: 12-01-76 



BUMPER FOOTt 0.25" M 

CONNECTOB-PC EDGE 22-CONT/ROW 2-ROHS 



13862 
71785 



02640-60022 



9668 
252-22-30-340 



Replaceable Parts 



Reference 
Designation 


HP Part 
Number 


Qty 


Description 


Mfr 
Code 


Mfr Part Number 




02640-60024 


1 


OISPLAV ENHANCEMENT ASSEMBLY 
DATE code: B-1505-22 
REVISION OATI: 07-15-77 


28480 


02640-60024 


Cl 


OieO-1746 


1 


CAPACITOR-FXD 15UF+-10JI 20V UC TA 


56289 


1500156X902082 


C2 


0180-0393 


3 


CAPACITOR-FXO 39UF4-104! lOVDC TA 


56289 


1500396X901082 


C3 


01 £0-0393 




CAPACITOR-FXO 39UF+-10X lOVOC TA 


56289 


1500396 X9010B2 


C4 


01 80-0393 




CAPACITOa-FXD 39UF-I-10J iOVDC TA 


56289 


1500396X901082 


C5 


016O-2055 


12 


CAPACITOR-FXO .OIUF tSO-aOS lOOUVOC CER 


28480 


016O-20SS 


C6 


0160-2055 




CAPACITOR-FXO .OIUF «'80-20X lOOWVOC CER 


28480 


0160-2055 


C7 


0160-2055 




CAPACITOR-FXO -OIUF ♦80-20J! lOOKVDC CER 


28480 


0160-2055 


C8 


OieO-2055 




CAPACITOR-FXO .OIUF *80-20X lOCWVDC CER 


28480 


0160-2055 


C9 


0160-2055 




CAPACITOR-FXO .OIUF ♦80-20S lOOWVOC CER 


28480 


016O-2055 


CIO 


0160-2055 




CAPACITOR-FXO .OIUF 4-60-20^ lOOMVDC CER 


28480 


0160-2055 


Cll 


0160-2055 




CAPACITOR-FXO .OIUF *80-20SC lOOhVOC CER 


28480 


016O-2055 


Ci^ 


0160-2055 




CAPACITOR-FXO .OIUF »80-20S lOOWVOC CER 


28480 


0160-2055 


Cli 


0160-2055 




CAPACITOR-FXO .OIUF 4'80-20X lOOMVOC CER 


28480 


016O-20S5 


C14 


0160-2055 




CAPACITOR-FXO .OIUF «^80-202 lOOWVOC CER 


28480 


0160-2055 


ti5 


0160-2055 




CAPACITOR-FXO .OIUF »80-20S lOOWVOC CER 


28480 


0160-2055 


C16 


016O-2055 




CAPACITOR-FXO .OIUF ♦SO-20S lOOMVOC CER 


28480 


0160-2055 


C17 


0160-2257 


1 


CAPACITOR-FXO lOPF *-5X 500WVDC CER 


28480 


0160-2257 


ti 


0360-0124 


3 


TERNINAL-STUO SGL-PIM PRESS-MTG 


28480 


0360-0124 


E2 


0360-0124 




TERNINAL-STUO SGL-PIN PRESS-MTG 


28480 


0360-0124 


E3 


0360-0124 




TERHINAL-STUO SGL-PIN PRESS-MTG 


28480 


0360-0124 


Rl 


1810-0125 


1 


NETUORK-£ES 8-PIN-SIP .125-PIN-SPCG 


11236 


750 


R2 


1810-0121 


2 


NETWORK-RES 9-PIN-SJP .15-PIN-SPCG 


28480 


1810-0121 


ft3 


1810-0121 




NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 


28480 


1810-0121 


R4 


06C3-2225 


1 


RESISTOR 2.2K 5X .25W FC TC— 400^4-700 


01121 


CB222S 


K5 


2100-3353 


1 


RESIST0R-TRH8 20K lOS C SIUE-ACJ 1-TRN 


32997 


3386X-y46-203 


R6 


0683-1025 


1 


RESISTOR IK 5X .2SW FC TC»-400/«'600 


01121 


CB1025 


Ull 


1820-1100 


2 


Ib-OIGITAL SM74298N TTL QUAD 2 


01295 


SN7A298N 


UU 


1820-1112 


2 


IC-OIGITAL &N74LS74N TTL LS DUAL 


01295 


SN74LS74N 


U13 


1820-0207 


1 


IC-OIGITAL 9401PC TTL MONOSTBL 


07263 


9601 PC 


U2i 


1820-1346 


4 


IC-OIGITAL THS3120NC PMOS QUAD 


01295 


TMS3120NC 


U22 


1820-1346 




IC-OtGITAL TNS3120NC PMOS QUAD 


01295 


TMS3120NC 


U23 


1820-1112 




IC-OIGITAL &N74LS74N TTL LS DUAL 


01295 


SN74LS74N 


U24 


1820-0693 


1 


IC-OIGITAL SN74S74N TTL S DUAL 


01295 


SN74S74N 


U25 


1820-1210 


1 


IC-DIGITAL SN74LS51N TTL LS DUAL 2 


01295 


SN74LS51N 
SN74LS04N 


U26 


1820-1199 


4 


IC-OIGITAL SM74LS04N TTL LS HEX 1 


01295 


U27 


1820-1199 




IC-OIGITAL SN74LS04N TTL LS HEX 1 


01295 


SN74LS04N 


uaa 


1820-1244 


1 


IC-OIGITAL SN74LS153N TTL LS 4 


01295 


SN74LS153N 


U31 


1820-1195 


2 


IC-OIGITAL SN74LS175N TTL LS QUAD 


01295 


SN74LS175N 


U32 


1820-1100 




IC-DIGITAL Siil74298N TTL QUAD 2 


01295 


SN74298N 


U33 


1820-1208 


2 


IC-OIGITAL SJi74LS32N TTL LS QUAD 2 OR 


01295 


SN74LS32N 


U34 


1820-0685 


1 


IC-OIGITAL SN74S10N TTL S TPL 3 NANO 


01295 


SN74S10N 


U3^ 


182O-0681 


1 


IC-OIGITAL SN74S00N TTL S QUAD 2 NANO 


01295 


SN74SaON 


U36 


1820-1211 


1 


IC-DIGITAL SN74LS86M TTL LS QUAD 2 


01295 


SN74LS86N 


U37 


1820-1201 


1 


IC-OIGITAL SN74LS0SN TTL LS QUAD 2 AND 


01295 


SN74LS08N 


U3tt 


1820-1208 




IC-OIGITAL SN74LS32N TTL LS QUAD 2 OR 


01295 


SN74LS32N 


U41 


1820-1346 




IC-OIGITAL Ti(S3120NC PMOS QUAD 


01295 


TMS3120NC 


iJ'tZ 


1820-1346 




IC-OIGITAL T4tS3120NC PMOS QUAD 


01295 


TMS3120NC 


U43 


1820-0629 


1 


IC-OIGITAL Sli74S112N TTL S DUAL J-K 


01295 


SN74S112N 


U44 


1820-1199 




IC-DIGITAL SM74LS04N TTL LS HEX 1 


01295 


SN7«LS04N 


U43 


182O-1206 


1 


IC-DIGITAL SN74LS27N TTL LS TPL 3 NOR 


01295 


SN74LS27N 


U46 


1820-0687 


1 


IC-OIGITAL SN74S15N TTL S TPL 3 AND 


01295 


SN74S15N 


U47 


1820-1245 


1 


IC-OIGITAL SN74LS1S5N TTL LS DUAL 2 


01295 


SN74LS155N 


U48 


1820-0713 


1 


IC-DIGITAL SN74163N TTL BIN SYNCHRO 


01295 


SN74163N 


USX 


1820-1195 




IC-OIGITAL SN74LS17SN TTL LS QUAD 


01295 


SN74LS175N 


U52 


1820-1199 




IC-DIGITAL SN74LS04N TTL LS HEX 1 


01295 


SNT4LS04N 


U58 


1820-1107 


1 


IC-OIGITAL SN74166N TTL R-S PRL-IN 


01295 


SN74166N 


Wl 


1200-0482 


1 


SOCKET-IC 16-CQNT OII»-SLDR 


91506 


516-AGllO 


WiA 


12 £8-0124 


6 


PIN-PRSGRAHHIN6 JUMPER:. 30 CONTACT 


91506 


8136-475G1 


uia 


1258-0124 




PIN-PR0GRANKIN6 JUMPERS. 30 CONTACT 


91506 


8 136-47 5G1 


wic 


12S8-0124 




PIN-PRUGRAMMING JUMPER;. 30 CONTACT 


91506 


8136-47561 


uio 


1258-0124 




PIN-PROGRANMING JUNPERi.30 CONTACT 


91506 


8 136-47 5G1 


NIE 


1258-0124 




RIM-PROGJUNMING JUMPER;. 30 CONTACT 


91506 


8136-475G1 


HIF 


1258-0124 




PIN-PROGRAMMING JUIiPER;.30 CONTACT 


91506 


8136-475G1 


XU29 


1200-0541 


6 


SOCKET-IC 24-CONT DIP DIP-SLOK 


28480 


1200-0541 


XU39 


12 CO- 0541 




SOCKET-IC 24-CONT OIP DIP-SLDR 


28480 


1200-0541 


XU49 


1200-0541 




SOCKET-IC 24-CONT DIP DIP-SLOR 


28480 


1200-0541 


XU2 10 ^ 


12C0-0541 




SOCKET-IC 24-fCONT OIP DIP-SLOR 


28480 


1200-0541 


XU310 


1200-0541 




SOCKET-IC 24-CONT DIP OIP-SLOR 


28480 


1200-0541 


XU410 


1200-0541 




SOCKET-IC 24-CONT DIP DIP-SLDR 


28480 


1200-0541 



